This paper provides a general overview on different perspectives and studies on social cohesion, offers a definition of social cohesion that is deeply rooted in current literature, and provides a framework that can be used to characterize social cohesion and help support resilient cities. The framework highlights the factors that play a substantial role in enabling social cohesion, and shows from which perspectives it can be fostered.
Introduction
Many initiatives are dedicated to helping cities around the world become more resilient to the physical, social and economic challenges that current societies face. 1 At least a hundred of these initiatives are held in major cities, 2 and many of them consider social cohesion as one of the key characteristics of a resilient city (e.g. Resilient Rotterdam 3 ).
Cities are organized in ways that both produce and reflect underlying socio-economic disparities, and that weakens the resilience of some parts as compared to others (Vale 2014) . There is growing evidence that social infrastructure, as opposed to physical infrastructure, drives social resilience, and resilience can only remain useful as a concept and as progressive practice, if social dimensions are taken into account. This process of understanding what makes a city resilient is in its infancy, and highlights how often resilience is unclear (Sellberg, Wilkinson, and Peterson 2015) . This fact renders the process of understanding to be delicate, as the failure of shaping fitting resilience threatens the ability of cities as a whole to function economically, socially and politically (Vale 2014) . Multiple understandings may result in organizations cherry picking specific aspects and leaving other unaddressed, polemic turf-wars that will not result in action, and, most challenging, a lack of cohesion in attempts to achieve meaningful resilience in and across cities (Sanchez, van der Heijden, and Osmond 2018) . The opposite is true as well, as interventions based on such understandings can promote crisis on social cohesion at various levels (Kearns and Forrest 2000) . Social cohesion is an important construct that is at the heart of what humanity currently needs, for which there is not one universal definition or sets of tools and methods with which it can be measured (Pahl 1991; Friedkin 2004) . It is a complex social construct due to the fact that different societies have different geographies, political representations, economics, and problems (Bruhn 2009b ). On the one hand, fostering social cohesion in cities means creating societies where people have the opportunity to live together with all their differences, and, on the other hand, the way to approach unity and diversity, and the thresholds involved, is unknown to specialists (Novy, Swiatek, and Moulaert 2012) .
To further understanding of social resilience and its social dimensions, and to design interventions for more sustainable resilient systems, this article explores the concept of social cohesion and factors that influence social cohesion to this purpose. This article contributes to the state of the art on social cohesion by summarizing how social cohesion has been defined over time, by discussing the different points of view on social cohesion and how they are linked together, and by highlighting which approaches would benefit from further research. Adding to these contributions, this paper updates current definitions of social cohesion with one that better matches the multicultural nature of current societies and their multiplicity of values. This paper also offers a framework to characterize social cohesion and help promote resilient cities, i.e. to help identify levels and possible factors related to cohesion, which need to be taken into account to help design interventions for cities to become more sustainable and resilient.
A short explanation on the method used to search for studies follows in the next section. Next, different perspectives on social cohesion (theoretical and empirical, experimental, and social network analysis) are presented, followed by a discussion on the literature where three levels emerge. The definition of social cohesion is revisited, and a framework with which to characterize social cohesion is introduced. Finally, the conclusion summarizes the major findings and provides an outlook of future work.
Method used to search for studies
The method deployed in this paper for the review of the literature on social cohesion is a two-step approach. The first step consists of reviewing top cited books on social cohesion at the time of this review to provide insights in the current state of art in the field. The second step complemented the first step by reviewing research articles relevant to the field using a fixed query as described below.
By using the Google™ search engine and searching for "books on social cohesion", and by considering the first most cited 10, the result is a fairly up-to-date starting point (ranging from the years of publication between 1999 and 2016) (Gough and Olofsson 1999; Vertovec 2003; Reitz et al. 2009; Bruhn 2009c; Jenson 2010; Hickman, Mai, and Crowley 2012; Larsen 2013; Dobbernack 2014; Dragolov et al. 2016; Mizukami 2016) . The books were then studied one by one, and the references lists of all of them were screened for a further in-depth analysis of relevant articles on the concept of social cohesion alone. This approach also indicated a relevant period from late nineteenth century and today.
The analysis done in the first step was complemented with further research on the experimental studies on social cohesion in the same period and that were not already mentioned using the previous method. This was done by searching on Google™ Scholar for experimental studies on social cohesion with the criteria "experimental" AND "studies" AND "social cohesion". This paper considers the first relevant 100 results (from today backwards), where relevant means that the whole experiment was motivated by social cohesion and applied to humans, which discards publications that briefly mention social cohesion, study social cohesion in species other than humans, had some analysis to offer in populated areas of the world (excluding the poles), or that do not even use "social cohesion" as a term in neither the title, the abstract, or as keyword.
Perspectives on social cohesion
The books selected in the first step of the adopted method showed that research on social cohesion started from late nineteenth century, has been pursued from many different disciplinary perspectives (within Psychology, Social Psychology, Sociology, Mental Health, and Public Health) , and cover different scopes (from smaller groups, to larger societal groups). Three methodological approaches have been deployed throughout the centuries: on theoretical findings and empirical research, experimental studies, and more recently social network analysis (SNA) for societies, communities, neighbourhoods, and their levels of resilience (Bruhn 2009a (Bruhn , 2009b . This distinction is used to structure the literature reviews chronologically for each of the approaches, as it facilitates the understanding of the level of contribution that the vast literature on social cohesion can have in the field of resilient societies.
Theoretical and empirical studies
This section develops a timeline with theoretical and empirical studies. Information is presented in a way to convey three messages to the reader: (1) which researchers are, and were, prominent to the development of social cohesion as a construct, (2) how social cohesion has been defined over the centuries, both in general and specific terms, and (3) which topics/factors on social cohesion have been associated over time. This timeline is visually represented in Figure 1 , sums up points (1) in black, (2) in green and (3) in blue, and is developed thereafter.
Major research in social cohesion starts with Le Bon with the theory of collective behaviour and contagion (Le Bon 1897). He distinguishes different types of crowds/communities, and that these have a multiplicity of characteristics, opinions and beliefs that impact the individuals in a crowd. In 1897, Durkheim defines social cohesion as a characteristic of society that shows the interdependence in between individuals of that society (Berkman and Kawachi 2000) , and coins to social cohesion (1) the absence of latent social conflict (any conflict based on for e.g. wealth, ethnicity, race, and gender) and (2) the presence of strong social bonds (e.g. civic society, responsive democracy, and impartial law enforcement) (Durkheim 1897) . Cooley presents in 1909 the idea of primary groups, as groups having intimate face-to-face communications, dynamics of cooperation and conflict in between elements, and high numbers of friendships stemming from a substantial time spent together, which, when absent, can foster social disorganization (Cooley 1909) . In 1921, Freud supports Le Bon's opinion about the unconscious identification of individuals, and defines social cohesion as the identification of one individual with others that share the same characteristics and provide intense emotional ties (Freud 1921) . At the same time, McDougall defines group cohesion as the intrinsic collective mentality with levels of reciprocity and a common way of feeling and thinking (Schneider and Mcdougall 1921) . Further ahead, Lewin defines a group as a dynamic whole with its own size, organization, and intimacy (Lewin 1946) , and argues that individual behaviour is a product of both the person and the social environment, relating therefore agency of the individual to what the surrounding social context affords him/her. In 1950, Festinger et al. come up with a definition of group cohesiveness that many researchers use thereafter (Festinger, Back, and Schachter 1950) . For them, group cohesion is the desire of individuals to maintain their affiliation with a group, and this drive is measured by influence and initiative, task competence, and especially like-dislike. Cartwright endorses Lewin's theory of power field by arguing that power is not a trait of an individual alone, but from bilateral relationships that mediate formal or informal control (Cartwright and Zander 1953) . Homans argues in 1958 that the higher the value of the rewards coming from the set of negotiated exchanges in people's friendships, the bigger the group's cohesion (Homans 1958) . French and Raven also follow Lewin's field theory, and define seven sources of social power that affect groups' dynamics and cohesion (connection, expertise, information, legitimacy, reference, reward, and coerciveness) (French 1959 ). Lott and Lott discover that the degree of liking is an indicator of group cohesion (Lott and Lott 1966) , and advance a new definition of social cohesion as a group property that is induced from the amount and strength of reciprocal positive attitudes among individuals of a group (Lott and Lott 1961) . Janis describes pressures for conformity in collective decisions observed in cohesive groups, even when these are wrong (Janis 1972 ). Granovetter complements the theory of primary groups by looking at the strength of weak ties. Social cohesion is affected by how much the friendship networks of individuals of different groups overlap (Granovetter 1973) . In 1983, Stokes supports previous studies on the degree of cohesion and quality of information disclosed to other members, by defending that group cohesion is enhanced whenever intimate topics are shared in between individuals of the group, and whenever individuals adopt a balanced risktaking behaviour (Stokes 1983). Braaten defines group cohesion as the equivalent of good relationship for an individual, which, when present, can help an individual to become the person h/she strives to be. He researches factors like group cohesion and its role in a good relationship, and creates a multidimensional model that supports the establishment, support, and achievement of a high level of cohesion (Braaten 1991) .
Maxwell suggests a first definition for social cohesion for the Canadian Policy Research Networks: Social cohesion involves building shared values and communities of interpretation, reducing disparities in wealth and income, and generally enabling people to have a sense that they are engaged in a common enterprise, facing shared challenges, and that they are members of the same community. (Maxwell 1996) Alaluf defends that cohesion is promoted by the social system delimited by the nation, and defines it as a sense of a nation (identity) as a whole (unified), as represented by distinctive traditions, culture, and language 4 (Alaluf 1999). Lockwood defines social cohesion as the strength of primary and secondary networks, which adds to the studies of Cooley (primary groups) and Granovetter (weak ties) (Lockwood 1999) . He defends that social cohesion manifests in voluntary associations and family organization, in the absence of traditional crime, and that civic society and social cohesion are linked via secondary associations. Beauvais defines social cohesion as an on-going process, with known group structures, levels of solidarity and shared values between individuals, and with mechanisms to solve conflict, while arguing that it is comprised of five different dimensions (belonging, inclusion, participation, recognition, and legitimacy) (Beauvais and Jenson 2002) .
Jeannotte updates the definition of Maxwell in 2003 (and still in use today): "the ongoing process of developing a community of shared values, shared challenges and equal opportunity within Canada, based on a sense of trust, hope and reciprocity among all Canadians" (Jeannotte 2003) . The Council of Europe defines social cohesion as "the capacity of a society to ensure the well-being of all its members, minimizing disparities and avoiding marginalization" (Europe 2008) with the following characteristics: (1) reciprocal loyalty and solidarity, (2) strength of social relations and shared values, (3) sense of belonging, (4) trust among individuals of society (the community), and (5) reduction of inequalities and exclusion. The Council of Europe still uses this definition today. 5 The OECD presents its concise definition that relies on three independent pillars: social inclusion, social capital, and social mobility: "A cohesive society works towards the well-being of all its members, fights exclusion and marginalization, creates a sense of belonging, promotes trust, and offers its members the opportunity of upward mobility" (OECD 2011). Parsons researches how politics, religion, family, education, and economics are functional for a society, and considers social cohesion as levels of order and stability put together by shared norms and values in society (Parsons 2013) . These enable individuals to identify and contribute to common goals, and share moral and behavioural norms that function as a base for interpersonal relationships. Larsen defines cohesion as the belief that citizens have on a given nation that shares a moral compass, which in turn provides a common ground for trust (Larsen 2013) . It is then defined and measured by the amount of individuals trusting each other in some degree (national identification and belief).
Experimental studies
Experimental studies on social cohesion have an exploratory approach and can be categorized into three general types of experiments: (1) observational, (2) manipulation of group cohesion or test of its resilience, and (3) experiments fostering social cohesion. Experiments in the observational category regard measurements through observation of certain group conditions that are recorded via some quantitative method (either a scale, a questionnaire, or other form of annotation). Experiments in the manipulation of group cohesion or test of its resilience are experiments in which experimenters directly influence the cohesiveness of a group (or challenged it). Lastly, the experiments on fostering social cohesion fall into the third category, by mainly changing initial test conditions and then letting the group change its level of cohesion without further influence of the researchers.
This section develops each of the three types of experiments in subsections, each with a respective timeline and chronological presentation of studies. These timelines on experimental studies have two messages for the reader: (1) to show what the mentioned researchers consider to be relevant in social cohesion, and what they researched/measured, and (2) what researchers find. Each timeline presents a colour scheme to help the reader understand the nature of the research covered, and how often it was covered.
Observational measurement
Moreno researches the existent structures of social groups and their group dynamics based on forces of attraction and repulsion (Moreno 1934) . He discovers in 1934 that group dynamics are shaped by the choices and patterns individuals take in regard to their relationships. Lippitt researches the impact of different leadership styles in group cohesion, and argues that group cohesion is higher when the leader is democratic, as it is highly influenced by whether individuals have their expectations met (Lippitt 1943; Lippitt and White 1943) . Polansky looks at how social behaviour/interaction is influenced by other individuals, and finds out that the status in a group is an important determinant of both susceptibility and actual instigation of contagion behaviour in others (Polansky, Lippitt, and Redl 1950) . Carron studies the theory of group dynamics, and defines a multidimensional model with several aspects linked to cohesion and the relationship between the group and the individual (Carron, Widmeyer, and Brawley 1985; Carron, Hausenblas, and Eys 2005) . He defines group cohesion as a process of remaining together and united, with all the individuals' needs met. Silbergeld researches the psychosocial atmosphere of different therapy groups, and creates a scale that measures group environment and several indicators of both group cohesion and conformity (Silbergeld et al. 1975; Harpine 2011 ). Mackenzie analyses both the leaders' skills and groups' climates, and develops a questionnaire to measure group cohesion via the individual's engagement, conflict, and avoidance (MacKenzie 1981; MacKenzie et al. 1987) . Piper focuses on the perceptions that individuals have from other members of the group, the leader, and the group as a whole, and uses these to define group cohesion as the result of the set of bonds that exist in a group (Piper et al. 1983 ).
Budman relates group cohesion with individuals' perceptions of outcome in the group, and defines three metrics to quantify social cohesion: (1) individuals acting together towards a common goal, (2) positive engagement around common goals, and (3) a vulnerable and trusting attitude that fosters the sharing of private materials (Budman et al. 1987; Fuhriman and Burlingame 1994) . Brawley researches the relationship between cohesion and the behaviour of athletic teams and their individuals, and designs a questionnaire to measure multiple aspects of perceived cohesion in groups. He manages to validate both the group integration and individual attractions to the group as predictors of group cohesion (Brawley, Carron, and Widmeyer 1987) . Meyer compares scores of two questionnaires (group environment and sport orientation) on group cohesion and attitude towards competition of athletes (Meyer 2000) . She finds out that cohesion of co-acting teams is more strongly related to individual or social factors than it is the overall focus or goal of a team. Vianen examines the relationship between personality composition and team performance, and defends that (1) conscientiousness and agreeableness contribute to task cohesion, (2) levels of extraversion and emotional stability fostered social cohesion, and (3) task characteristics are a substantial factor influencing group personality, group dynamics, and group performance (van Vianen and De Dreu 2001). In 2002, Carron analyses the relationship between task cohesiveness and group success, while looking also at individuals' perceptions of the group's cohesion and how these relate to group consistency (Carron, Bray, and Eys 2002) . His analysis reveal that cohesiveness is a shared perception, and that there is a strong relationship between cohesion and success.
Peterson defines social cohesion as a construct linked to community participation with notions of trust, shared emotional commitment and reciprocity (Peterson and Hughey 2004) . While furthering this notion, he investigates whether gender interacts with social cohesion to predict intrapersonal empowerment. He shows that the effects of social cohesion on intrapersonal empowerment are different for females and males, due to different participatory experiences related to social connectedness. Groenewegen studies health, well-being, and feelings of social safety, and looks at how social cohesion is affected by local green areas (Groenewegen et al. 2006) . He argues that attractive green areas in the neighbourhood may serve as a focal point of tacit coordination for positive informal social interaction, which strengthens social ties and social cohesion. Høigaard looks at the relationship between group cohesion, group norms, and perceived social loafing, and discovers that the combination of high social cohesion, low task cohesion, and low team norms seems to underlie perceptions of social loafing (Høigaard, Säfvenbom, and Tønnessen 2006) . Echeverría examines the association between social cohesion and several mental health and health behaviour problems (Echeverría et al. 2008) . She associates less socially cohesive neighbourhoods with increased mental health problems and poorer health habits, regardless of race/ethnicity. Kim researches the relationship between social capital and health (public, mental, physical, health-related behaviours, and aging outcomes), and conceptualizes social capital as an attribute of a cohesive group (Kim, Subramanian, and Kawachi 2008) . He points out that social relationships have, and produce, valued resources (capital), which exist in cohesive groups. Ball examines the associations between social participation of individuals, the neighbourhood's interpersonal trust, and physical activity among women, and argues that women are more likely to participate in leisure-time physical activity when they participate in local groups or events taking place in neighbourhoods where residents trust one another (Ball et al. 2010 ).
Mair analyses associations of neighbourhood stressors (perceived violence and disorder, and physical decay and disorder) and social support (residential stability, family structure, social cohesion, reciprocal exchange, social ties) with depressive symptoms, and argues that depressive symptoms are both positively and negatively associated with, respectively, neighbourhood stressors, and social support factors (Mair, Diez Roux, and Morenoff 2010) . Verkuyten studies in 2010 whether assimilation of information affects the relationship between ethnic self-esteem and situational well-being (Verkuyten 2010) . He shows that ethnic self-esteem is positively related to feelings of global self-worth and general life-satisfaction, particularly when information undermines the individual's ability to live their ethnic identity and threatens their group's positive distinctiveness. De Vries furthers the work of Groenewegen by focusing on greenspaces and in three particular mechanisms through which greenery might exert its positive effect on health: stress reduction, stimulating physical activity and facilitating social cohesion (De Vries et al. 2013) . His study confirms that green spaces of quality reduce stress and facilitate social cohesion.
Gilligan studies in 2014 the effects of wartime violence on social cohesion, and discovers that violence-affected communities exhibit higher levels of prosocial motivation, measured by altruistic giving, public good contributions, investment in trust-based transactions, and willingness to reciprocate trust-based investments (Gilligan, Pasquale, and Samii 2014) . At the same time, Whitton makes further analysis on the group environment questionnaire by accounting for the hierarchical nature of group data collected, and her analysis suggests that cohesion is a group-level construct (Whitton and Fletcher 2014) .
Aletta investigates an open public space used mainly as a pedestrian crossing to analyse the relationship between the audio stimuli and peoples' behaviours (Aletta et al. 2016) . The results support the idea that the acoustical manipulation of the existing sound environment could provide soundscape strategies capable of promoting social cohesion in public spaces. Ohmer argues that low-income communities can prevent violence and its extensive consequences by developing collective efficacy (the sharing of norms and values, trust one another, and willingness to intervene to address common problems) (Ohmer 2016) . She proves that the increase of collective efficacy includes social capital and social cohesion.
Manipulation of group cohesion or its resilience
Festinger investigates the way that face-to-face interactions in small groups impose pressure upon individuals to follow group norms (Festinger, Back, and Schachter 1950) . He argues that individuals have a drive to be accurately self-evaluated, and this affects group formation and group structure. In the following year, Schachter researches productivity in a group, and finds out that more cohesive groups are more successful at influencing their members (Schachter et al. 1951 ). Asch argues that people want to be liked, and therefore conform more or less depending on the forces opposing them in the group (Asch 1952) . He finds out that 75% of the participants in his experiments change opinions at least once, especially when they are the only ones with a contrary judgement.
Milgram experiments on both the theory of pressures of conformity and on resilience of the cohesiveness of the group, and finds out that individuals go almost to any length in harming others in order to conform to given orders (Milgram 1965) . Lott researches how different individuals' agencies in a group affect their positive attitudes towards other members (Lott and Lott 1969) . He also researches interpersonal attitudes that involve people who evoke attitudes, and supports the hypothesis that liked individuals can function as effective positive reinforcers and disliked individuals the opposite. Grieve examines the cohesion-performance relationship, and his results indicate that performance has more impact on cohesion than cohesion has on performance (Grieve, Whelan, and Meyers 2000) . Blanchard researches intrinsic and extrinsic motivations' impact on group cohesion, and finds out that individual perceptions of cohesiveness positively predict the satisfaction of the basic psychological needs of individuals (Blanchard et al. 2009 ).
Fostering of group cohesion (manipulation of initial variables)
Deutsch researches the influence of rewards on social cohesion based on cooperation and competition (Deutsch 1949) . He finds that these have a substantial impact on social cohesion: (1) groups that are rewarded on a cooperative basis are more cohesive than those on a competition basis, and (2) group dynamics play a bigger role than the goal of the group when it comes to member's motivation to stay in the group. Sherif researches conflict, and how common tasks can mitigate conflicts and promote social cohesion (Sherif and Sherif 1969) . He learns that common activities, both in between different groups and with all members together, result, respectively, in intergroup hostility, and intergroup cooperation (both with high in-group bonds). Hogg discusses psychological group formation, and whether this is linked to social cohesion (interpersonal attraction) or social identity (personal identification), and his findings prove that groups are formed due to motives of personal identity and not for existent social cohesion (Hogg and Turner 1985) .
Social network analysis' studies
Social Network Analysis (SNA) attempts to bridge the gap between different scopes of the several scientific disciplines by looking at all network levels of societyindividual, micro, meso and macro (Persell 1990; Phillips 2006 )through the theories of networks and graphs. SNA characterizes network structures through individuals and the ties connecting them that represent the relationships or interactions (D'Andrea, Ferri, and Grifoni 2010).
This section develops a timeline with studies on SNA. Information is presented in a way to convey two messages to the reader: (1) the researchers responsible for furthering the comprehension on social cohesion through SNA, and (2) the researched topics/ factors that these studies focused on. This timeline is visually represented in Figure 2 , sums up points (1) in green and (2) in black, and is developed thereafter.
With the foundation of Sociometry in 1934, Moreno introduces basic analytical methods, and, twenty years later, Barnes studies social organization of class and committees while pinning SNA to explain patterns of ties, primary groups and social groups (Barnes 1954 ). Rapoport and Horvath are also among the early developers of SNA by showing that it is possible to measure higher-level networks by studying relationships' dynamics through them (Sociometry) (Rapoport and Horvath 1961) . Laumann creates social network surveys to display ethnographic and religious structures of different classes of social networks at higher levels than the individual (Laumann 1973) , and, at around the same time, Granovetter contributes with his theory of the strength of weak ties, in which SNA is a central piece to link society at both micro and macro levels (Granovetter 1973).
White contributes in the 1960s to a well-developed methodology for SNA by developing models that combines patterns of relationships into descriptions of social structures (White, Boorman, and Breiger 1976) . Burt describes social differentiation in terms of interpersonal patterns among individuals in a system (Burt 1980) , i.e. some network models treat relationships among all individuals whilst others describe the relations in which an individual is involved. Krackhardt uses SNA to affirm that a better perception of the shape of informal networks can in itself be a base of power (Krackhardt 1990) , which is perceived to be well above the power attributable by formal structural hierarchies. At the same period, Wellman and Wortley advance the definition of communities as personal networks no longer confined to geographical areas and with the capability to provide with different kinds of supportive resources (Wellman and Wortley 1990) . Still in 1990, Bollen and Hoyle look at the same time at the perceptions of cohesion of members of a group at both the individual level (perceived cohesion is the role of the group in the life of the member) and group level (the role of members in the life of the group) (Bollen and Hoyle 1990) .
Ahuja and Carley use SNA to develop a simulation model for individual behaviour that analyses how groups keep their distinctiveness throughout the intake of new members and ideas (Ahuja and Carley 1998). Moody and White define (1) the structural cohesion of a network as the minimum number of individuals that needed to be in the group for it not to become disconnected, and (2) the structural dimension of embeddedness as the tiered nesting of cohesive structures in the network (Moody and White 2003) .
Discussion
This chapter analyses how consistently social cohesion has been defined over time, and discusses the different points of view on social cohesion and how they all link together, while arguing about the points of view that benefit from further research. Adding to this, this work updates current definitions of social cohesion with one that better matches the multicultural nature of current societies. At the end of this discussion, this paper also proposes a framework to help identify what impacts social cohesion and can thus be used to foster it.
Analysis

How social cohesion is defined
Literature shows that there is a fragmented view of what social cohesion is. It is best defined by the absence of conflict or crime (Durkheim 1897), a characteristic of society (Europe 2008), a desire for affiliation (Festinger, Back, and Schachter 1950) , a group property (Lott and Lott 1966) , a degree of stability (Parsons 2013) , the strength of connections (Braaten 1991) , as a transient state/process (Jeannotte 2003) , and the same as good relationships or a national identity (Alaluf 1999 ) (which might not be true in current multicultural societies). Note, however, lack of consensus on defining values and factors related to the construct of social cohesion. A number of definitions that relate to economic aspects of society, such as general well-being and equal representation/opportunities in society (Jeannotte 2003; OECD 2011) have been adopted worldwide (e.g. in European Union, Canada and Australia). Such definitions have commonalities such as well-being of the members of the group, shared values such as trust, and equal opportunities in society.
Three levels in social cohesion
There are certain perspectives that are consistently used to study social cohesion, and these are seen to be levels that should be considered to acquire comprehensive understanding on the complex construct that is social cohesion. The three levels (the individual, community, and institutions) are described hereunder, and coined to the respective research(ers) and existing literature as well.
Level of the Community. The level of community is, for e.g. the shared loyalties, mutual moral support, social capital, strong social bonds, trust, social environment, formal/informal control, overlap of individuals' friendship networks, pressures for conformity and caring, civic society, reciprocal loyalty and solidarity, strength of social relations, shared values, common goals, moral behaviour and norms, values of rewards in groups, and process performance and goal attainment.
In theoretical and empirical studies (e.g. from Durkheim (Durkheim 1897)), cohesion started initially to be studied through the level of the community/society. Research on the topic starts off with collective behaviour and group contagion, different groups and their characteristics/beliefs, the interdependence between individuals and the importance of other people for the individual (primary or secondary social ties to the individual and how much these overlap), the collective mentality of groups, the agency or power of the individual that is highly affected by others in the community, the errors made by groups and not by individuals alone, and the quality/intimacy of the topics shared in group. Cohesion is studied in groups of individuals, and even understood as the quantity/quality/type of social capital coming from the social relationships. The definition of social cohesion from the Council of Europe (Europe 2008) is linked to this level of the community through the shared values of reciprocity, loyalty, and solidarity, and the quality of social relations that includes the value of trust, a definition that is extended by Maxwell and Jeannote (Maxwell 1996; Jeannotte 2003) . Adding to this level of the community are also the values of moral compass, national identification and belief.
On to experimental studies, a sizable amount of research done gives strength to the perspective on the community. Researchers focused for e.g. on the different group dynamics, group goals, and all the processes that occur in between individuals. Carron (Carron, Widmeyer, and Brawley 1985) and Deutsch (Deutsch 1949 ) focus on group dynamics like competition vs. collaboration towards group goals, which relates to both Mackenzie's work on group climate and Budman's experiments on individuals acting together towards common goals. Also covered are the in-group processes of group influence and leadership styles of Lippit (Lippitt 1943) , which relates to Polansky work on the status an individual has in a group and the susceptibility and instigation of contagion behaviour in others (Polansky, Lippitt, and Redl 1950) . These studies also relate to the group processes studied by Lott and Sherif (Lott and Lott 1969; Sherif and Sherif 1969) , which looked at individuals as positive and negative reinforcers for the group, alongside intergroup processes of hostility and cooperation.
Level of the Individual. The level of the individual is, for e.g. the individuals' intimate face-to-face communication, task competence, degree of like-dislike, initiative, individual behaviour, quality of intimate topics shared, sense of belonging, inclusion, individual participation, recognition and legitimacy.
Theoretical and empirical studies on social cohesion often take the point of view at the level of the individual. This level was first brought by Freud's work (Freud 1921) , with the individual's identification with the group, which focuses more on the motives of the individual to be part of a group. Festinger, Back and Schachter's definition on social cohesion also strengthens Freud's argument on the role of the individual in cohesion and his/her desires to belong to a group and stay in it (Festinger, Back, and Schachter 1950) . This level of the individual is also furthered through the importance of the degree of liking as a personal reward to belong and maintain affiliation with a groupthe amount of personal reward. Braaten adds to the studies of these researchers by arguing that groups, when capable of bringing a good relationship to individuals, help them become who they desire to be (Braaten 1991) . This desire of the individual also goes along with the argument from Beauvais (Beauvais and Jenson 2002) and the definition of social cohesion from the Council of Europe (Europe 2008), which mention the degree of belonging of the individual, and how much it affects the degree of participation in the group.
On experimental studies, researchers also cover this level well by for e.g. measuring personal feelings and general attitudes towards other individuals. Researchers like Moreno (Moreno 1934 ), Asch (Asch 1952 ) and Milgram (Milgram 1965 ) study levels of liking and disliking, degrees of likability and conformity in the group, which relate to the work of Piper on the individuals' perceptions from other members of a group (Piper et al. 1983) , and the work of Lott on positive attitudes towards other members (Lott and Lott 1969) . Many of these works also precede the study on individual engagement (namely from Mackenzie and Budman -(MacKenzie et al. 1987; Budman et al. 1989) ), which also consider aspects like conflict and avoidance, positive participation in group's activities, vulnerable and trusting attitudes, and the sharing of personal data in between individuals.
Level of the Institutions. The level of institutions consists of, for e.g. social disorganization, lack of social conflict, life satisfaction, voting, social behaviour, suicide rates, civic society, trust and multiculturalism, and reduction of inequalities and exclusion.
In theoretical and empirical studies, research identifies several relevant factors that play a role in social cohesion and that consistently point out the need for a balanced society with equal opportunities and rights for all citizens. Factors like impartial law enforcement, civic society, and responsive democracy are mentioned now and then by researchers like Durkheim and Lockwood, which underline the importance of social contexts and different styles of governance in variables such as wealth, ethnicity, race, and gender. Durkheim shed light on the role of the "formal" context of societies for cohesion, implying that the unequal or ill-structured context of societies (affected by, for e.g. law-making) hinders cohesion (Durkheim 1897 ). Lockwood added a distinction of social integration (actors) and system integration (structure), which covers the absence of traditional crime, voluntary associations and family organizations (civic society) (Lockwood 1999) . This highlights the need to account for the role of formal institutions or societal bodies (that can aid citizens and intervene for them) in the debate on social cohesion. This is also coherent with the need for inclusion mentioned by Beauvais (Beauvais and Jenson 2002) , the reduction of inequalities and exclusion mentioned by the Council of Europe (Europe 2008), and the equal opportunities and upward mobility from the definition of the OECD (OECD 2011), which can be provided by governments and formal institutions (e.g. NGO's) best.
To the best of our knowledge, the perspective formal institutions is not taken in experimental studies on social cohesion, or merely not coined to the literature on social cohesion. This means that future studies designed to research social cohesion should consider the perspective of institutions, as it does not seem to have been covered in a substantial way.
Abundancy of studies and the three levels Theoretical and empirical studies are abundant, and so are most of the experimental ones. On experimental studies, there is a lack of research that manipulate group cohesion or its resilience ( Figure 3) , and also research that seeks to foster social cohesion by altering initial conditions and testing these out (Figure 4) . The majority of the experimental studies focus on observing group dynamics and individual behaviour in regard to a group (and collecting data through scales or questionnaires), as shown in Figure 5 . These focus on observation of group dynamics from a distance (without disturbing the pre-existent in-group processes), and do not focus on manipulation of group cohesion or test of its resilience, or on trialling different group configurations or initial variables (and assess whether these foster or hinder cohesion). Particularly on experimental studies that aim at fostering group cohesion by manipulating initial variables only, the last recorded study is in 1985, and while this is not a scientific finding, it might be interesting to understand why this might be the case. In terms of SNA's studies, they focus on different levels and topologies of groups in society. They focus on how well or loosely coupled individual links are connected to the overall group, and on how these different topologies affect group characteristics like the overall cohesion or connectedness of that group. Studies through SNA prove to enhance the understanding of social cohesion in a way that experimental studies are not able to (for e.g. the strength of weak ties (Granovetter 1973 ) and overall ethnographic/religious social structures (Laumann 1973 ) that focus on the boundaries of groups at meso/macro levels).
As discussed in the following, it is not common to see research on social cohesion covering all three levels. Most of the studies cover the individual and the community, but they mostly miss the role of governance and formal institutions in society that are responsible for, for e.g. the social environment (and its structures, norms and values), for decision making, conflict management, social upward mobility, or human rights like voting or access to basic commodities. Researchers like Parsons consider the level of institutions in his definition (Parsons 2013 ), but do not cover the level of the individual, while others like Larsen focus on the levels of individual and community, but fail to mention the role of formal institutions (Larsen 2013) . The three levels do appear in some research. They can be observed in several of the definitions of social cohesion widely used today, and, particularly, in those from the Council of Europe (Europe 2008), Jeannotteused by the Canadian government (Jeannotte 2003) , and from the OECD (OECD 2011).
Cohesion happens in the intersection of the three mentioned levels, and therefore all three levels need to be considered to understand social cohesion. An individual might have the motivation to belong to a group and the drive to participate and perform in it, but if the formal structure of the country does not allow citizens to act, then social cohesion is hampered. This means that the environment of individuals dictates their agency, i.e. the individual's freedom to act and choose that is directly conducive to the wellbeing of the individual (Ibrahim and Alkire 2007) . For individuals to act, they need favourable communities (climate with compatible sets of norms and values) and institutions (formal structures, norms and values) that do not forbid or limit the individual's actions and choices. Further research is necessary though, in order to understand how these are linked.
Redefining social cohesion Current definitions of social cohesion do not cover the multiplicity of values and cultures found in current societies, and, as a result, current societies might be governed and shaped around a construct that can also contribute to substantial/chronic conflict.
Larsen made a pertinent argumentation about the globalized multiculturalism and how it might go against the idea of similarity of mind and the shared values required to establish trust (and cohesion to a bigger extent) (Larsen 2013) . He defended that heterogeneity of society and all its diversity goes against social cohesion because a cohesive society shares a moral compass (ground for trust). This implies that there cannot be generalized trust among different clusters of individuals with different cultures and values. 6 Failure to achieve acceptance towards all forms of human kind and their diverse expressions leads through the course of time to a fragmented and negative cohesion (Cheong et al. 2007 ). Mixed neighbourhoods are better than separated clusters of highly cohesive communities (negative cohesion), as they offer a more open-ended engagement, vibrant opposition, and strike a balance between cultural autonomy and social solidarity (Amin 2002; Cheong et al. 2007) . Table 1 shows three current definitions widely in use today, which, however, do not fit current societies with their shifting conceptions (Bulmer and Solomos 2017) . For e.g. these definitions mention the well-being of all its members, but while referring to the "shared values", they do not stress the diversified nature these can have (i.e. regardless of the background of the individual), along with the tolerance required from individuals to cohabit with others fundamentally different from them; "fights exclusion and marginalization" can happen simply within "local" ethnicities as well, "reciprocity" is mentioned without stressing the agency and personal motivation of the individual to belong and act (voluntary social participation), and none of the three definitions addresses or stresses the diversity of values that determine social cohesion today (Bulmer and Solomos 2017) .
An argument towards the need for an updated definition comes from the need to set more mature resilient societies in place (Sellberg, Wilkinson, and Peterson 2015) . According to the City Resilience Framework (ARUP 2014), four dimensions are essential for future resilient cities: Health & Wellbeing; Economy & Society; Infrastructure & Environment; and Leadership & Strategy. Each dimension contains "drivers", which reflect the actions cities can take to improve their resilience. One of the drivers of the City Resilience Framework is to "Promote Cohesive and Engaged Communities": Create a sense of collective identity and mutual support. This includes building a sense of local identity, social networks, and safe space; promoting features of an inclusive local cultural heritage; and encouraging cultural diversity while promoting tolerance and a willingness to accept other cultures.
This driver relates to the previously mentioned definitions. The sense of identity and support, safe space, and social networks link to the sense of belonging (OECD 2011) Table 1 . Definitions of social cohesion widely in use today.
Council of Europe (Europe 2008)
Canadian Government (Jeannotte 2003) OECD (OECD 2011) " … the capacity of a society to ensure the well-being of all its members, minimizing disparities and avoiding marginalization"
" … the ongoing process of developing a community of shared values, shared challenges and equal opportunity within Canada, based on a sense of trust, hope and reciprocity among all Canadians"
"A cohesive society works towards the well-being of all its members, fights exclusion and marginalization, creates a sense of belonging, promotes trust, and offers its members the opportunity of upward mobility"
and well-being (Europe 2008; OECD 2011) . The definition of OECD (OECD 2011) is the only definition that refers to the sense of belonging, that, according to literature (ELAC 2007) , has been associated with social mechanisms of inclusion and exclusion, the development of people's education (on perceptions and attitudes), and that are important for the expansion of inclusive protection systems against vulnerabilities and social risks. However, the inclusion of cultural heritage, tolerance and willingness to accept other cultures does not strongly link to the definitions cited above.
As existing definitions fail to address this multicultural component of resilient societies, and the need for the identification and understanding of the factors that can influence means to achieve resilience in and across cities (ARUP 2014), this paper proposes a new definition of social cohesion. This definition is (1) based on what is overlapping in the three definitions presented in Table 1 , (2) adds the role of multiculturalism, values of tolerance, voluntary participation, and diversity in societies that embellish the construct of cohesion for resilient societies of the future, and (3) associates the factor "sense of belonging" with resilient societies, as one of the factors correlated to social mechanisms of inclusion and expansion of systems built against social risk … The definition is thus:
The ongoing process of developing well-being, sense of belonging, and voluntary social participation of the members of society, while developing communities that tolerate and promote a multiplicity of values and cultures, and granting at the same time equal rights and opportunities in society.
Social cohesion framework
This section proposes a framework with which to analyse the levels and aspects that are not always accounted for, regardless of the perspective taken (theoretical and empirical, experimental, or SNA) . This open generic framework is used to characterize social cohesion (as a complex and dynamic concept), made up of multiple and smaller levels that can help to quantify it. Figure 6 presents the generic social cohesion framework with the same three different but intertwined levels identified in the literature (and accounted for in the definition). The framework shows the connections and interdependencies between the individual, the community and institutions, needed to be taken into account to better comprehend and study social cohesion in the future. For social cohesion to exist, individuals need to have motives to want to belong to a group/society, which stem from the cognitive beliefs (norms and values) they have. Perceptions of the environment and cognitive beliefs of an individual are directly linked to the informal and formal environments individuals experience and are able to experience. An individual can only feel in cohesion with the group and with the ability to participate and perform in it if the rest of the group provides with a proper environment with compatible norms and values. Equally, individuals can only take active part in a group if public laws, regulations, norms and values allow them to. If the person faces inequality, lack of representation and support of her position within a group or any deeply rooted conflict, then her personal drive to stay in the group is likely to fade away. It is therefore difficult to impact one of the three identified levels without ending up impacting one or more factors of any other level, and as such, the framework depicts this intersection.
Each factor shown in the framework, and belonging to a different level, is important to social cohesion and is inferred from the literature. At the level of the community, the factor of social environment is related to the social climate that a group has, and can be associated with the research done on for e.g. shared norms and values (Jeannotte 2003) , formal/informal control (Cartwright and Zander 1953) , friendship networks (Granovetter 1973) , pressures for conformity and caring (Janis 1972) , or civic society (Lockwood 1999) . The factor of relationships and ties (community) regards the capital that the members of a group get, and is linked to for e.g. social capital, trust (Larsen 2013) , reciprocal loyalties and solidarity (Europe 2008), moral support (Durkheim 1897) , or value of rewards in the group (Homans 1958) . The third factor defined at the community level (process performance and goal attainment) regards the performance of the group and its common objectives, being thus linked to common goals and moral behaviours/norms (Parsons 2013) .
On the level of the individual, the mentioned factors (self-motivation, perceptions, norms and values, and participation and performance) are also linked to what is done so far. The factor of self-motivation relates to the reasons that lead the individual to be in a group, and links to the researched topics of for e.g. intimate face-to-face communication (Cooley 1909) , quality of intimate topics shared (Stokes 1983), and recognition and legitimacy (Beauvais and Jenson 2002) . The factor of perceptions, norms and values regards the individual view the individual has over the group he is in and his own belief system, being thus pinned to the research done on for e.g. degree of like-dislike (Lott and Lott 1966) , and sense of belonging (Europe 2008). The last factor on the level of the individual is participation and performance, regards the drive that the individual has to act and take responsibility in the group, and can be linked to the research done on for e.g. initiative (Lockwood 1999) , individual participation (Braaten 1991) , task competence (Festinger, Back, and Schachter 1950) , and individual behaviour (Cartwright and Zander 1953) .
The last level, the one on institutions, defines the factors of conflict management and decision making, human rights, and environment (structures, norms and values). The factor of conflict management and decision making is considered as the governance of formal institutions in society, and can be associated with for e.g. social disorganization or conflict (Cooley 1909) , and the reduction of inequalities and exclusion (Maxwell 1996; Europe 2008) . The factor on human rights regards the agency, access and freedom of the individual while in a group/society, and research done in this direction is for e.g. voting (OECD 2011) . Lastly, the factor of environment (structures, norms and values) regards the formal institutions and actors in society that are responsible for its upkeep, and can be coined to the research done on for e.g. social stability (Parsons 2013) , suicide rates (OECD 2011), trust and multiculturalism (Larsen 2013) , and civic society (Lockwood 1999) .
The factors included in each of the three levels propose measures to impact and measure cohesion, while being at the same time generic enough to be extended by other factors not currently mentioned for clarity purposes.
Conclusion
This paper explores the social construct of social cohesion in relation to its potential to influence developments within the context of resilient cities and the social systems responsible for the formation of the resilient societies of the future. It presents a comprehensive survey of studies on social cohesion, while highlighting different perspectives of social cohesion, the aspects they study, their findings, and how researchers have defined social cohesion over time.
The construct social cohesion has been studied extensively over centuries, particularly through the perspective of theoretical and empirical studies, but also through experimental studies that measure social cohesion through observation. Different approaches in experimental studies (to observe and measure, influence group cohesion or its resilience, and fostering social cohesion) also point to a plurality of ways to study social cohesion. More recently SNA has added new insights to this construct.
This paper identifies a gap between definitions for social cohesion currently in use in societies and the current goal for resilient cities on the promotion of cohesive and engaged communities. This paper introduces a new definition of social cohesion, and a framework, to identify levels and possible factors related to cohesion in the context of resilient cities. The open framework is based on the literature and distinguishes three levels that should be taken into account in future studies to design and explore the impact of interventions on social cohesion. Note that the framework is not presented with an extensive list of all possible relevant factors, but is designed to be extensible.
Future research will address the influence of and between each of the levels on the design and implementation of interventions for social cohesion.
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